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B. Blocki $[$3$]$ ,
Green .
2 Blocki
1972 $[8|$ : Riemann $\Omega\not\in O_{G}$
$C_{\beta}(p)^{2}\leq\pi K(p,p)$ , $\forall p\in\Omega$ . (SC)
(SC) . , $C_{\beta}( \rho)=\exp(-\lim_{xarrow p}(g(x,p)+\log|x-p|))$ $p\in\Omega$




$C_{\beta}(p)^{2}\leq A\pi K(p,p)$ , $\forall p\in\Omega$
, $A$ 750 Riemann . , $A$
. $A=1$ ,
$A$ . 2007
Z. Blocki [3] B. Berndtsson[2] $A=2$ . , $[3|$ ,
2003 B.-Y. Chen Berndtsson $A=3.3\ldots$ , 2004 B. Bemdtsson
unpublished $A=6$ .
3
Blocki . , . Riemann $\Omega$
unitary multiplier $M(\Omega)$ . ,
$M(\Omega)=\{\chi:\chi\in Hom(\pi_{1}(\Omega), \mathbb{C}^{*})$ $|\chi|=1\}$ .
$\rho$
$\Omega$ , $\chi\in M(\Omega)$
$\Gamma_{\rho}^{\chi}(\Omega)=\{\omega$ : multiplier $\chi$ $\Omega$ Prym st. $i//\Omega^{\mu v\wedge\overline{\omega}<\infty\}}$ .
1618 2008 95-103 95
. Multiplier $\chi$ unitary , $\Gamma_{\rho}^{\chi}(\Omega)$ well-defined
$\langle\omega_{1},\omega_{2})=\frac{i}{2}//\Omega^{\rho\omega_{1}\wedge\overline{\omega_{2}}}$
, Hilbert . $K_{\rho}^{\chi}(x, y)$ , multiplicative Bergman
. Multiplier $\chi$-Bergman . $\rho=1$ $\chi=1$ , $K^{\chi}(x, y)$
$\Gamma^{\lambda}(\Omega)$ . $g_{p}=g(\cdot,p)$ , $f_{p}=\exp(-g_{p}-ig_{p}^{*})$
multiplier $\chi_{p}$ Grezn multiplier .
( ESC) : Riemann $\Omega\not\in O_{G}$
unitary multiplier $\chi\in M(\Omega)$
$C_{\beta}(p)^{2}\leq\pi K^{\chi}(p,p)$ , $\forall p\in\Omega$ . (ESC)
$\chi=\chi_{p}$ .
1 , multiplicative Bergman multiplier Green
multiplier , .
1([11]). $\Omega\not\in O_{G}$ , $x,p\in\Omega$
$K^{\chi_{p}}(x,p)=K_{B}^{\chi_{p}}(x,p)= \frac{C_{\beta}(p)}{\pi}af_{p}(x)$ .
, $K^{\chi_{p}}(\cdot,p)$ exact , $\pi K^{\chi_{p}}(p,p)=C_{\beta}(p)^{2}$ .
Jacobi $\theta_{1}(z)$ , .
1. Nomeq $0<q<1$ , $x,y\in \mathbb{R}$
$\frac{\theta_{1}^{l}(x)\theta_{1}(y)+\theta_{1}(x)\theta_{1}’(y)}{\theta_{1}(x+y)}\geq\theta_{1}^{l}(0)$
. $x\equiv 0$ $y\equiv 0(mod \pi)$ .
2([11]). .
2 , multiplicati $\tau^{r}e$ Bergman $K^{\chi}(x, y)$ $\theta_{1}(z)$
( 1 ), 1 .
4 Multiplicative Green’s function
$\Gamma_{\rho}^{\chi}(\Omega)$ $\rho$ , $\phi$ $\rho=e^{-\phi}$ ,
. $\rho$ Hilbert $\Gamma_{\rho}(\Omega)$ $\Gamma^{\chi}(\Omega)$
$\Gamma_{\rho}(\Omega)\ni frightarrow fe^{-1}2(\phi+i\phi\cdot)\in\Gamma^{\chi}(\Omega)$
. . , $\phi^{*}$ $\phi$ , unitary multiplier $\chi$ $-\phi/2$ flux
multiplier . , Bergman space
unitary multiplier Bergman space , multiplier
.
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Blocki $[3|$ $(A=2)$ , $\partial$-Neumann kernel $N$ Berndtsson
. $\overline{\partial}$-Neumann kernel $N$ $e^{-\phi}$ complex Laplacian $\square$
, $m\iota ilitplicative$ multiplicative Green’sfunction g$\chi(x, y)$ . , $\Omega$
Riemann . $y\in\Omega$ $\chi\in M(\Omega)$ ,
$g^{\chi}(\cdot, y)$ :
1. $g^{\chi}(\cdot, y)$ $y$ $\Omega$ $\Omega\cup\partial\Omega$ .
2. $g^{1}$ ( $\cdot$ -y) $F$ multiplier $\chi\in M(\Omega)$ .
3. $g^{\lambda}(x, y)=-\log|x-y|+O(1)$ near $x=y$ .
4. $g^{\chi}(x, y)=0$ for $x\in\partial\Omega$ .
multiplier $\chi$ $g^{\chi}$ , Fuchs . $\Omega$
$\Delta$ $\pi:\Deltaarrow\Omega$ , $G$ $\pi$ . $G$ $\Delta$
Fuchs , $x,$ $y\in\Omega$ , $\pi(z)=x,$ $\pi(0)=y$ , $\Omega$ Green $g(x,y)$ P. J. Myrberg
[5]
$g(x,y)= \sum_{\gamma\in G}\log\frac{1}{|\gamma z|}$
. , $g^{\chi}$
$g^{\chi}(x,y)= \sum_{\gamma\in G}\overline{\chi(\gamma)}\log\frac{1}{|\gamma z|}$
, $g^{\chi}$ , multiplier $\chi$ $\Omega$ multiplicative Green’s function .
$|\chi|=1$ , .
$|g^{\chi}(x, y)|\leq g(x,y)$ , $\forall x,y\in\Omega,$ $\forall\chi\in M(\Omega)$ . (1)
, Berndtsson , multi-
$plicati\iota\cdot e$ . , $e^{-\phi}$ MNeumann kemel $N$ $\phi$
multiplier $\chi$ multiplicative Green’sfunction g$\chi$ :
$N(x,y)=e^{\}(\phi(x)+i\phi(x))}g^{\chi}(x,y)e^{\int(\phi(y)-i\phi(y))}$ .
5 Blocki
multiplicative Green Blocki . $\Omega$
, $\Omega$ exhaustion , $\Omega$
Riemann . $h$ ,
$d(e^{-2g}h\overline{h}_{z}\overline{dz})=(e^{-2g}|h_{\approx}|^{2}-2e^{-2g}g$ $h\overline{h}_{z})dz\wedge\overline{dz}$ .




$I^{2}\leq 4I//\Omega^{e^{-2g}|g_{z}g^{\chi}|^{2}dxdy}\Rightarrow I\leq 4//\Omega^{e^{-2g}|g^{\chi}|^{2}|g_{z}|^{2}dxdy}$ .
Berndtsson (1)
$I \leq 4J\int_{\Omega}e^{-2g}g^{2}|g_{\sim}.|^{2}dxdy$ .
.
2([3]). $\gamma(t)$ $[0, \infty)$ , $\iint_{\Omega}\gamma\circ g\cdot|g$ $|^{2}dxdy= \frac{\pi}{2}\int_{0}^{\infty}\gamma(t)dt$ .
. $\gamma^{;=}7’+-7-$ , $\gamma\geq 0$ . $f(x)= \int_{x}^{\infty}\gamma(t)dt$
$d(f\circ gg_{z}dz)=-\gamma\circ g|g_{\overline{\wedge}}|^{2}\overline{dz}\wedge dz$
$f(\infty)=0$ , Stokes
$J/ \Omega\backslash U_{r}\gamma\circ g|g_{z}|^{2}dxdy=\frac{1}{2i}(/\partial U_{r}^{-}/\partial\Omega)f\circ gg_{z}dz$
$= \frac{1}{2i}/\partial U_{r}fogg_{z}dz-\frac{f(0)}{2i}/\partial\Omega^{g_{z}dz}$
$= \frac{1}{2i}\int_{\partial U_{r}}f\circ gg_{\vee}.dz+\frac{\pi}{2}f(0)$ .
, $U_{f}$ $g=g(\cdot,p)$ , $p$ r $\sim$ . $rarrow+O$ , $=$ $0$
.
$\int_{0}^{x}e^{-2t}t^{2}dt=1/4$ , 2 $I\leq\pi/2$ . $\eta=\chi_{p}\chi$ , multiplicative Bergman $K^{\eta}$
$\frac{C_{\beta}(p)}{2}=\langle f_{p}g_{\approx}^{\chi},$ $K^{\eta}\rangle$ .
Schwarz
$\frac{C_{\beta}(p)^{2}}{4}\leq I\cdot K^{\eta}(p,p)\leq\frac{\pi}{2}K^{\eta}(p,p)\Rightarrow C_{\beta}(p)^{2}\leq 2\pi K^{\eta}(p,p)$ .
, $\chi=\overline{\chi_{p}}$ $\eta=1$ Blocki .
, Blocki $[3|$ .
3 (Blocki). $\Omega\not\in O_{G}$ unitary multiplier $\chi$ :
$\frac{1}{K^{\chi_{p}\chi}(p,p)}+\frac{1}{K^{\chi_{p}\mathcal{R}}(p,p)}\leq\frac{2\pi}{C_{\beta}(p)^{2}}$ .
, $C_{\beta}(p)^{2}<2\pi K^{\chi}(p,p)$ .








, $\pi/2$ . Multiplicative $f_{p}g_{z}^{\chi}$ $f_{p}\overline{g\frac{\chi}{\approx}}$ multiplier




Blocki $f_{p}g_{\tilde{4}}^{\chi}$ , Pommerenke-Suita[7] Poincar\’e
.




. Myrberg $\Omega$ Green $g_{p}=g(\cdot,p),$ $\pi(0)=p\in\Omega$ , .
$g_{p} \circ\pi(z)=-\sum_{\gamma\in G}\log|\gamma z|$
.
Fuchs $G$ convergence type , Blaschke
$B(z)=z \prod_{\gamma_{f}^{p}id}\frac{|\gamma 0|}{\gamma 0}\gamma z$, $z\in\Delta$
, Blaschke factor $f_{p}=e^{-g_{p}-ig_{p}}$ $B=f_{p}\circ\pi$ . , $p$
$\Omega$ Poincar\’e $C_{P}(p)|dz|$ , .
$\Theta(B(z)/z)(O)=B’(O)=C_{\beta}(p)/C_{P}(p)$ .
, $\Theta=\Theta_{id}$ . Fuchs $G$ Hilbert Bergman $K_{G}(z, 0)$
$K(\pi(z),p)\pi’(z)\overline{\pi^{l}(0)}$ . , Bergman Schwarz ,
$B^{l}(0)^{2}=\langle\Theta(B(z)/z),$ $K_{G}(z,0)\rangle^{2}\leq||\Theta(B(z)/z)||_{\mathcal{F}}^{2}K_{G}(0,0)$ .





Poincarc’ $\Theta(B/z)$ , multiplicative Green . ,
$B\circ\gamma=\chi_{\rho}(\gamma)B,$ $|\chi_{\rho}(\gamma)|=1,$ $\forall\gamma\in\Gamma$ , .
$\Theta(B(z)/z)=\sum_{\gamma\in\Gamma}\frac{B\circ\gamma\cdot\gamma’}{\gamma}=B\sum_{\gamma\in\Gamma}\chi_{p}(\gamma)\frac{\gamma^{l}}{\gamma}=-2Bg_{z}^{\overline{\chi_{p}}}$.
, $\Theta_{\chi}(B(z)/z)$ $\Omega$ $-2f_{p}g_{\overline{A}}^{\chi\overline{\chi_{p}}}$ . Blocki
.
7 2
Jacobi theta , Mathemat-
$ica\rfloor$ Whittaker-Watson $[9|$ ( W-W ) .
, Mathematica ,
$1h^{7}- W$ . , .
$(2\omega_{1},2\omega_{2})=(\pi,\pi\tau)$ , $({\rm Im}\tau>0)$ .
$D=\{z:r<|z|<1\}$ ,
$R_{4}= \{z;0<{\rm Re} z<\frac{\pi}{2},0\leq 1mz\leq\pi{\rm Im}\tau\}$
2 $R$ . $D$ $\hat{D}$ $\{z:|{\rm Re} z|\leq\pi/2,0\leq$
${\rm Im} z\leq\pi{\rm Im}\tau\}$ $\hat{R}$ , A-cycle
. , $\hat{D}$ $\tau$ , $r$ nome $q=e^{\pi i\tau}$ .
$\tau=\frac{\pi i}{\log(1/r)}=\frac{\log q}{\pi i}$ , $\log r\log q=\pi^{2}$ .
,
$qarrow 0\Leftrightarrow rarrow 1$ , $qarrow 1\Leftrightarrow rarrow 0$ .
, $R$ .
1 $([11|)$ . $R$ $z=x+iy$ Poincar\’e $C_{P}(z)$ , $C_{B}(z)$ , $f_{p}$ , Goeen
$g_{p}$ , $C_{\beta}(z)$ multiplier $\gamma=e^{2\pi i\theta}$ multiplicative Bevgman kernel $K^{\gamma}$ .
$C_{P}(z)= \frac{1}{\sin(2x)}$ , $C_{B}(z)= \frac{\theta_{1}’}{\theta_{3}}\frac{\theta_{3}(2x)}{\theta_{1}(2x)}=\sqrt{\wp(2x)-e_{2}}$.
$f_{p}(z)= \frac{\theta_{1}(z-p)}{\theta_{1}(z+\overline{p})}$ , $g_{p}(z)= \log|\frac{\theta_{1}(z+\overline{p})}{\theta_{1}(z-p)}|$ , $C_{\beta}(z)= \frac{\theta_{1}’}{\theta_{1}(2x)}$ .
$K^{\gamma}(z,\overline{w})=\{\begin{array}{ll}\frac{\theta}{\pi\theta_{1}}1\prime d_{z}[\frac{\theta_{1}t\overline{\sim}+\overline{w}-\pi\theta)}{\theta_{1}(z+\overline{u’})}], (0<\theta<1)-\frac{1}{\pi}d_{-}. [\frac{\theta’,(\overline{\prime}+\overline{w})}{\theta_{1}(z+\overline{w})}]=\frac{\theta_{1}^{l2}(z+\overline{w})-\theta_{1}(\approx+\overline{w})\theta_{1}’’(z+\overline{w})}{\pi\theta_{1}^{A}(\sim+\overline{w})}, (\theta=0).\end{array}$
.
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$g_{z}^{\chi}(z,p)=\{\begin{array}{ll}\frac{\theta_{1}’}{2\theta_{1}(t)}\{\frac{\theta_{1}(\sim 7-p-t)}{\theta_{1}(-p)}-\frac{\theta_{1}(\sim+j-t)}{\theta_{1}(\approx+\overline{p})}\}, (\chi\neq 1)\frac{1}{2}\{\frac{\theta_{1}^{l}(z+\mathfrak{H})}{\theta_{1}(=+\beta)}-\frac{\theta_{1}^{t}(\overline{*}-p)}{\theta_{1}(z-p)}\}. (\chi=1)\end{array}$
. (2) , $p$ $g^{\chi}$ .
, $\chi=1$ 1 . , $g_{z}^{\chi}$ multiplier
. $\chi\neq 1$ .





Plot $[NIntegrate[Abs[f[x+Iyp,t]]^{\sim}2$ , $\{x,O,Pi/2\}_{*}$ {y,O,Pi ${\rm Im}[Tau[ql]\}]$ ,
$\{t,$ $0$ , Pi $\}$ , Ticks-$>\{\{Pi/4,Pi/2,3Pi/4, Pi\}, \{0,Pi/4, Pi/2,3Pi/4,Pi\}\}]$
, Blocki [3, p.148] $M$
$K(p,p)\leq MC_{\beta}^{2}(p)$ , $\exists M>0$
, . , Bergman
$\mathscr{G}$ Poincar\’e .
3. Bergman $K$ Poincar\’e $C_{P}$ .
(i) $p$ (Poincare’ ) , $\pi K(p,p)/C_{p}^{2}(p)$ nomeq
$($ 1, $\infty)$ .
(ii) $p$ , $\pi K(p,p)<C_{p}^{2}(p)$ .
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. (i) 1 ,
$\pi K(\frac{\pi}{4},$ $\frac{\pi}{4})=-\frac{\theta_{2}^{ll}}{\theta_{2}}=\frac{q^{1/4}+9q^{9/4}+25q^{25/4}+}{q^{1/4}+q^{\mathfrak{g}/4}+q^{25/4}+}>1$.
$C_{P}(\pi/4)=1$ , $\pi K>C_{P}^{2}$ . , $qarrow 0$
1 , $qarrow 1$ $rarrow 0$ 4 .
$($ 1, $\infty)$ .
(ii) , . 1 $xarrow 0$ ,
$\pi K(x, x)=\frac{1}{4x^{2}}-\frac{\theta_{1}’’’}{3\theta_{1}^{l}}+O(x^{2})$ .
$C_{P}(x)^{2}= \frac{1}{4x^{2}}+\frac{1}{3}+O(x^{2})$ .






, $\pi K<C_{P}^{2}$ .
4. $rarrow 0$ ,
$\theta_{2}\sim(\frac{1}{\pi}\log\frac{1}{r})^{\}}$ ,
$\theta_{4}\sim 2r^{\}}(\frac{1}{\pi}\log\frac{1}{r})^{\int}$ ,
$\theta_{4}’’$ $\sim$ 2r$ $( \frac{1}{\pi}\log\frac{1}{r})^{\int}$ .
. $rarrow 0\Leftrightarrow qarrow 1$ . Jacobi , $qarrow 1$ $qarrow 0$
, .
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